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(D) Related appeals and interferences page(s); 



NONE 



UNITED STATES PATENT 10/692,755 Page 4 Of 76 

PACE 6/56 * RCVD AT 2/27)2009 11:10:54 PM [Eastern Standard TlmeJ * SVR:USPTO-EFXRF-6/37 ■ DNIS:2738300 * CSID:301 320 88 00* DURATION (mm-ss): 10-08 



Feb 27 2009 23: 13 



301 320 88 00 



(E) Status of claims page(s); 
Claims: 

1. (Withdrawn). 

2. (Withdrawn) 

3. (Withdrawn) 

4. (Withdrawn) 

5. (Withdrawn 

6. (Withdrawn) 

7. (Withdrawn) 

8. (Withdrawn) 

9. (Withdrawn) o 

10. (Withdrawn) 

11. (Withdrawn) 
12 .(Withdrawn) 

13. (Withdrawn) 

14. (Withdrawn) 

15. (Withdrawn) 

16. (Withdrawn) 

17. {Withdrawn) 

18. (Withdrawn) 

19. (Withdrawn) 

20. (Withdrawn) 

21. (Withdrawn) 
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22. {Cancelled) 

23. (Cancelled) 

24. (Cancelled) 

25. (Cancelled) 

26. (Withdrawn) 

27. (Cancelled) 

28. (Cancelled) 

29. (Cancelled) 

30 (Cancelled) 

31 (Cancelled) 

32 (Cancelled) 

33 (Cancelled) 

34. (Rejected) 

35. (Rejected) 

36. (Rejected) 

37. (Rejected) 

38. (Rejected) 

39. (Rejected) 

40. (Rejected) 

41. (Rejected) 

42. (Rejected) 

43. (Rejected) 

44. (Rejected) 

45. (Rejected) 

46. (Rejected) 

47. (Rejected) 
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(F) Status of amendments page(s); 

The applicant filed an amendment to claims 34 and 47, to correct the inadequate antecedent 
between claim 34 and Claim 44, and to conform to an elected species (Method) in claim 47. 
Claim 48, was added to address the comments by the examiner with regard to an optional step in 
the claimed methods of the invention. A grammatical error in claim 34 was also corrected. 

The applicant understands that the amendments will not be entered. 

Affidavits filed were not acknowledged by the Office. New Affidavit has been filed. 



34, (Currently amended). A method for producing thermonuclear nuclear fusion, comprising 
the steps of: providing a working liquid enriched with molecules comprising isotopic D or T 
atoms compr i sing mo l ocu l os ; placing at least a portion of said liquid into a tension state, a 
maximum tension in said tension state being below the cavitation threshold of said liquid, 
said tension state imparting stored mechanical energy into said liquid portion; directing 
fundamental particles nucleating agonts compr i sing at l east one of; neutrons, photons, alpha 
particles and fission products, at said liquid portion when said liquid portion is in said tension 
state, said nucleating agents having sufficient energy for nucleating a plurality of bubbles 
substantially filled with vapor from said liquid, said bubbles substantially filled with vapor 
having an as nucleated bubble radius greater than a critical bubble radius of said liquid; 
growing said bubbles; and imploding said bubbles substantially filled with vapor, wherein a 
resulting temperature obtained from energy released from said implosion is sufficient to 
induce a nuclear fusion reaction of said isotopic D or T atom comprising molecules in said 
liquid portion. 

47. (currently amended) A method An apparatu s for producing thermonuclear fusion, 
comprising the steps of : filling a chamber with contain i ng a high accommodation coefficient 
liquid; a-me»iw4of inducing tension in said high accommodation coefficient liquid; directing, 
a nucleating agent comprising at least one of: neutrons, alpha particles, photons and fission 
products to said chamber; a moans for enhancing the size of the nucleated bubbles In tension 

UNITED STATES PATENT 10/592,755 Page 7 of 76 * 
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to a volume greater than a predetermined volume before Inducing controlled implosion; 
thereby producing thermonuclear fusion. 

48. (new) A method of claim 34, wherein the working liquid is de-gassed prior to being put in 
a tension state. 
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(G) Summary of claimed subject matter page(s); 

Note: The appellant submits that the responses are given in relation to the July 23, 2005 
Published Application by paragraph. The line numbers quoted are in relation to the noted 
paragraphs. 

Claim 34. 

A method to produce thermo-nuclear fusion in the local environment of vapor bubbles in the 
body of their parent liquid. 

Comprising the steps of: 
Stepl. 

"providing a working liquid enriched with molecules comprising isotopic DorT 
atoms'* 

Figure 1 (item 124) 

Para. 22 (line 12); Para. 73 (lines 2-3); Para. 76 (lines 2, 3, 8) 
Step2. 

"placing at least a portion of said liquid into a tension state, a maximum tension 
in said tension state being below the cavitation threshold of said liquid, said 
tension state imparting stored mechanical energy into said liquid portion " 

Para.15 (lines 3-6); Para.18 (lines: 2-5); Para. 26 (lines 3-7); Para. 178 (lines 1-3). 
Step3. 

"directing fundamental particles, at said liquid portion when said liquid portion is 
in said tension state, said nucleating agents having sufficient energy for 
nucleating a plurality of bubbles substantially filled with vapor from said liquid, 

UNITED STATES PATENT 10/692.755 * Of 76 
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said bubbles substantially filled with vapor having an as nucleated bubble radius 
greater than a critical bubble radius of said liquid" 

Fig.l (item 150); Fig. 3c; Fig. 6 (item 633) 

Para. 15 (lines 8-11); Para. 18 (lines 6-8); Para 21 (lines 1-2); Para. 55 (lines 3-4); Para. 129, 
Para. 132 (lines 3-7); Para. 166 (lines 1-3); Para 71; Para 176 (1-3). 



Step4. 

"growing said bubbles " 

Fig. 3c 

Para 15 (lines 9-11); Para 26 (lines 8-9); Para 33; Para 57 (lines 3, 8-9); Para 58 (lines 1-2); Para 
63 (lines 3-5); Para. 64. 



Step5. 

"imploding said bubbles substantially filled with vapor, wherein a resulting 
temperature obtained from energy released from said implosion is sufficient to 
induce a nuclear fusion reaction of said isotopic DorT atom comprising 
molecules in said liquid portion " 

Para 15 (13-17), para 18 (lines 8-11), para 26 (lines 11-14), para 28 (lines 8-11) 
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Claim 47. 
Stepl. 

"filling a chamber with a high accommodation coefficient liquid'' 
Fig. 1 (item 124) 
Para 66, Para 74, Para 107 (1-4) 
Step2. 

Inducing tension in said high accommodation coefficient liquid" 
Para 15 (3-6), Para 18 (2-5), Para 178 (1-3), Para 74, Para 190. 

Step3. 

"directing a nucleating agent comprising at least one of: neutrons, alpha 
particles, photons and fission products to said chamber " 

Fig.l (item 150); Fig. 3c; Fig. 6 (item 633) 

Para. 15 (lines 8-11); Para. 18 (lines 6-8); Para 21 (lines 1-2); Para. 55 (lines 3-4); Para. 129, 
Para 130 (1-4), Para. 132 (lines 1-3); Para 157 (1-4), Para. 166 (lines 1-3); Para 71; Para 176 (2- 
3). 

5tep4. 

"enhancing the size of the nucleated bubbles in tension to a volume greater than 
a predetermined s/olume before inducing controlled implosion" 

Fig. 3a, Fig. 3c 

Para 64, Para 67, Para 72 (lines 8-15), Para 120, Para 133. 
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(H) Grounds of rejection to be reviewed on appeal page(s); 

1. Whether claims 34 -46 are unpatentable under 35 U.S.C. 101 for lack of utility 

2. Whether claims 34 -46 are unpatentable under 35 U.S.C 112, first paragraph, as failing to 
comply with the enablement requirement. 

3. In claim 34 "placing at least a portion of said liquid into a tension state, a maximum tension 
in said tension state being below the cavitation threshold of said liquid." , whether there is 
adequate description or enabling disclosure as to how and in what manner one can 
determine: a) that a portion of the liquid is in the so-called tension state; b) the maximum 
tension in a portion of the liquid in a tension state; and c) that the maximum tension is below 
the cavitation threshold of the liquid. 

4. In Claim 34 "imploding said bubbles substantially filled with vapor." whether there Is 
either an adequate description or enabling disclosure as to how and in what manner one: a) 
can determine when a bubble has been substantially filled with vapor; b)identify which of the 
bubbles that are allegedly substantially filled with vapor; and c) how many of these bubbles 
to Implode to induce a nuclear fusion reaction. 

5. In Claim 42 "synchronizing neutron impact with a location in said liquid having a 
predetermined liquid tension level." whether there is either an adequate description or 
enabling disclosure as to how and In what manner one: a) can determine the occurrence of an 
impact of the neutron with the pre-tensioned liquid; b) synchronizes the neutron impact with 
a location in said liquid; c) determines which specific location to direct the impact of the 
neutron. 

6. In claim 34, whether the deletion of the degassing step is the addition of new matter. 



7. In Claim 44, whether the recitation of "said fundamental particles" in lines 1 and 2 results 
in an insufficient antecedent basis for this claim. 



8. In claim 46, whether the term "high accommodation coefficient liquid" is a relative term 
which renders the claim Indefinite. As the term "high" which is not defined by the claim, and 
the specification does not provide a standard for ascertaining the requisite degree, whether 

o,-«i»«*-»e APPEAL BRIEF 
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one of ordinary skill in the art would not be reasonably apprised of the scope of the 
invention. 

9. In claims 34, 35, 37-40, 44, 45, whether under 35 U.S.C. 102(b) are anticipated by Margulis 
(RU 2096934) 

10. In claim 36, whether under 35 U.S.C. 102(b) are anticipated by Margulis (RU 2096934) 
with regard to heat exchangers. 

11. In claims 42 whether under 35 U.S.C. 102(b) are anticipated by Margulis (RU 2096934) 

12. In claims 34, 35, 37-40, 44, 45 whether under 35 U.S.C 102(b) are anticipated by Lipson et 
ai., "Initiation of fusion reactions In media containing deuterium by cavitation," Soviet 
Physics: Technical Physics 37 (1992) . 

13. In claims 36 whether under 35 U.S.C. 102(b) are anticipated by Lipson et ai., "Initiation of 
fusion reactions in media containing deuterium by cavitation/' Soviet Physics: Technical 
Physics 37 (1992) . 

14. In claims 42 whether under 35 U.S.C. 102(b) are anticipated by Lipson et ai., "Initiation of 
fusion reactions In media containing deuterium by cavitation," Soviet Physics: Technical 
Physics 37 (1992) . 

15. Whether claim 41, is patentable over either Margulis or Lipson. 

16. Whether daim 43 and 46, are patentable over either Margulis or Lipson, In light of 
Didenko et al. 

17. Whether the duplicate claim 34 vs44 can be overcome with the proposed amendment. 

18. Whether Claim 47 is rejected as directed to a non-elected invention. 

UNITED STATES PATENT 10/692.755 Page 13 of 76 
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(J) Argument page(s); 

1. Whether claims 34 -46 are unpatentable under 35 U,S,C. 101 for lack of utility 

The disclosure states that the invention produces excess neutrons and Tritium as the 
consequence of thermo-nucLear fusion. Affidavit from Xu. replicates this phenomenon in 
independent experiments. 

References in disclosure: 

1. Figs. 3e, 8, 10, 11, 12,13,14; 

2. Para. 17; 

3. para 24(linel); 

4. para 58(linelO); 

5. para 94 (lines 7-8); 

6. para 116(linel); 

7. Para 121 (line 3); 

8. Para 208; 

9. Para 219; 

10. Para 222; 

11. Para 226; 

12. Para 227. 

The Utility of Tritium and neutron sources are well established in the background art but also 
noted in the disclosure in para 24 of the published application, and in Xu' s affidavit (para. 8). 

2. Whether claims 34 -46 are unpatentable under 35 U.S.C 112, first paragraph, as failing to 
comply with the enablement requirement. 

In general the fusion of deuterium(D)-deuterium{D) atoms is unequivocally established in the 
literature (Gross, 1984) to lead to one of two almost equally probable nuclear reactions. These 



are: 



The production of a 1.01 MeV tritium (T) nucleus and a 3.02 MeV proton. 
The production of a 0.82 MeV helium-3 ( 3 He) nucleus and a 2.45 MeV neutron. 
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For the thermonuclear bubble fusion system, the tell-tale signatures of the event involve the 
measurement of 2.45 MeV neutrons which must be time-correlated with the time of bubble 
implosion {i.e., when the conditions are compressed and hot and light flashes are generated), 
the generation of gamma photons commensurate with neutron interactions with structural 
atoms, together with the generation of T nuclei at rates that are similar in rate to that for 
neutron production. 

The Appelant submits the following to establish probity and enablement. 

I. In acoustic inertial confinement bubble nuclear fusion experiments (Taleyarkhan et al., 2002, 
2004, 2006), all of which used the teachings of 10/692,755 for enablement, the evidence for D- 
D fusion includes the following key findings of fact: 

1. A statistically significant (4 to 5 Standard Deviations) production of tritium nuclei 
[Science (2002) - Fig. 3; Phys.Rev.E (2004)-Fig.ll]; 

2. A statististically significant (4 to 25 Standard Deviations) number of 2.45 MeV neutrons 
[5cience(2002)-Fig.4; Phys.Rev.E (2004)-Fig.8; Phys.Rev.Ltr (2006)-Fig.4); 

3. An approximately equal number of D-D neutrons and T nuclei produced during any 
given experiment [Science(2002); Phys.Rev.E (2004)1; 

4. The generation of D-D neutrons time correlated with sonoluminescence (SL) flashes 
during deuterated bubble cluster implosions [Science(2002)-Fig.S; Phys.Rev.E (2004)- 
Fig.7]; 

5. The subsequent (to neutron and SL) emission of statistically significant quantities of 
gamma rays due to D-D neutron capture in hydrogen and other atoms of surrounding 
structures and in the detector; the ratio of gammas to neutrons being about 0.05 to 
about 0.15, and the energy of the gamma rays being ~ 2 MeV as to be anticipated 
(Phys.Rev.E (2004)-Figs.9,10]; 

6. The attainment of null results (i.e., no neutron, gamma or tritium emissions) for 
corresponding control experiments under identical conditions but with the only 
variation being change of the D atoms in test liquids to H atoms [Science (2002), 
Phys.Rev.E (2004), Phys.Rev.Ltr (2006); 

7. The consistency of the experimentally-observed results of neutrons and tritium with 
theory which, after considering all key physical phenomena associated with growth and 
Implosion dynamics, reveal and predict conditions required for thermonuclear fusion 
(i.e., 1000+ GPa compression pressures and ~ 10 8 K plasma states) to occur only under 
the conditions of successful experiments. The same theoretical framework predicts 
non-attainment of such conditions for non-ideal thermal hydraulic conditions, as well as 
for low-accommodation coefficient fluids such as heavy water for similar experiment 
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conditions - an aspect which is consistent with experimental findings, [Phys. Fluids 
(200S)-Fig.l3, Science (2002)-Fig. 6]; 

8. The verification and confirmation of the neutron and tritium emission data by 
unaffiliated groups [NucI.Engr.Design (2005); NURETH-11 (2005); 
Trans.Amer.Soc.{2006)j lnt.Fus.EnergyMtg.{2006); Bugg Report (2006); Public 
Demonstration Testomonials (2006)]; 

9. The consistency of neutron emission spectra from 5 separate reports with validated 
nuclear infrastructure methodologies utilizing state-of-art Monte-Carlo 3-D nuclear 
particle transport simulation tools {MCNP5 and SCIIMFUL) developed under U.S. DoE 
sponsorship at Los Alamos National Laboratory and Oak Ridge National Laboratory - as 
evidenced in Nucl. Engr. Des.{2008) - Figs. 6, 7, 9, 11]; and, 

10. Testimonials of successful demonstrations on two separate occasions to collection of 
industry, government and academic bodies [IDI testimonials, 2006)). 

II. Three affidavits confirming replications of the invention by three un-related and un- 
connected scientist, each of ordinary skill in the Art. These three Affidavits have been 
submitted and are of record (Please see Evidence appendix) . 

The detailed Affidavit of Dr. Xu (para. 3) defines an independent replication of the invention 
enabled by the disclosures of 10/692,755, in a different location and organization with 
independently assembled apparatus. 

III. The following evidence is further theoretical and experimental support for enablement of 
the invention. The examiner rejects this evidence as the results were published after the filing 
date. 

A. Three independent academic papers defining the results obtained in replication 
experiments ( corresponding to Affidavits of II. above) . 

Three independent replications of published sonofusion results (Nuclear Engineering 
and Design journal paper, Vol. 235, pp.1317-1324 by Xu et al., 2005; Archives of Trans. 
American Nuclear Society, Vol. 95, pp. 736-737, by Forringer et at., 2006; Le Tourneau 
University, Texas, Press Release, 2006; and the Bugg, W confirmation report dated June 
9, 2006 to Purdue University of 2006) of the present invention. Proof of reproducibility 
and repeatability and confirmation of successful fusion signals attainment following the 
apparatus and operations of this 10/692,755 Application from published documents 
were reproduced for the examiner. 

These are three successful replications of the invention as filed. These replications used the 
same methods and design of apparatus of the present invention. (Section II. presents affidavits 
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of these successful replications). Therefore it provides additional clear probity for the present 
invention. 

The appellant submits that nothing in the observable ambient universe that could affect this 
experiment is known to have changed between the date of filing and this duplicate experiment, 
and the replicators were of ordinary skill in the Art, and therefore the results provide additional 
clear probity for the invention. 

B. The theoretical foundation for super-compression-induced thermonuclear fusion for the 
experimental conditions of the method used for the current application. This theoretical 
foundation takes into account all relevant physics and chemistry of the condition. It has passed 
worldwide peer reviews and validated by experts as being on sound theoretical foundations and 
published in the prestigious journal Physics of Fluids (Nigmatulin et a!., 2005). This theoretical 
foundation when applied specifically to the method of the present invention confirms 
thermonuclear conditions (see Fig. 13 of the paper by Nigmatulin et al., 2O05 - Physjcs of Fluids, 
Vol.17, 107106, 2005) with temperatures and pressures reaching in the range of 10 K, and 
1000+ Mbar, respectively -convincingly thermonuclear fusion conditions. 

This is a theoretical foundation for super-corn pression-induced thermonuclear fusion for the 
experimental method and apparatus of the present invention. Published in a peer reviewed 
Journal. This theoretical result bv design addresses the methods and apparatus of the present 
invention. 

The appellant submits that the theoretical result by design considers the apparatus and method 
of the present invention and therefore the time of publication of the results do not affect the 
additional probity and enablement that this theoretical study provides. 

C. Findings (Fig. 7c) in the premier journal Physical Review E, Vol. 69, 036109-1 to 11, by 
Taleyarkhan et al., 2004 that demonstrates experimentally that D-D fusion neutrons of 2.45 
MeV in energy as required for thermonuclear fusion are emitted in a time -correlated manner 
with the emission of sonoluminescence (SL) light flashes demonstrating that the fusion reactions 
are occurring under hot, compressed conditions for the method and apparatus of this present 
invention application. 

This is an experimental study reported in a reputable peer reviewed Journal that further 
supports enablement of the method and apparatus of the present invention for producing 
2.45MeV neutrons required for nuclear fusion, in a correlated manner to the emission of 
sonoluminescense light flashes. The approach uses the identical apparatus os noted In the 
invention with the exception of wore sophistica ted neutron detection approaches to get an even 
better statistically significant result . 

With regard to this support for probity and enablement, the examiner argues further, that D-D 
reactions were an non elected species and therefore this result is irrelevent. (The D-D reaction 
case was a non elected species with traverse) However, the Appellent submits that even if the 
examiner limits consideration to the elected part of the invention, a D-D reaction envelopes 
the conditions for a D-T reaction and provides for the record art that establishes factual 

„ aM , appeal brief 
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experimental underpinnings, (reference: "Gross., R. A., 1984 "Fusion Energy" John Wiley & 
Sons.) Therefore, the applicant submits that the D-T reactions will occur if conditions for D-D 
reactions are provided as indicated in the Response of 2008-5-21 as experimental evidence of 
this reaction phenomenon. 

Therefore in this result is further support of probity and enablement as nothing in the 
observable ambient universe that could affect this experiment is known to have changed 
between the date of filing and this duplicate experiment. 

IV. Furthermore, the applicant has provided in the Appendix, yet another odditionaf confirmation for 
the validity of the thermo-nuclear fusion results " Modeling Analysis and prediction of neutron emission 
spectra from acoustic cavitation bubble fusion experiments" Nuclear Engineering and Design 238 (2008, 
2779-2791). 

V. Moreover, further support is provided in the paper on theoretical foundations "The Analysis of 
Bubble Implosion Dynamics" Supplement #2 (Reference 25 in the IDS) and as published in Science: 
www. Sciencemag.org/ c^i/content/full/295/5561/1868/DCl. 

3. In claim 34 "placing at least a portion of said liquid into a tension state, a maximum tension 
in said tension state being below the cavitation threshold of said liquid." , whether there is 
adequate description or enabling disclosure as to how and in what manner one can 
determine: a) that a portion of the liquid is in the so-called tension state; b) the maximum 
tension in a portion of the liquid in a tension state; and c) that the maximum tension is below 
the cavitation threshold of the liquid. 

The appellant respectfully submits that: 

i. There exists a tension state for liquids achievable with tensile forces on the target 
volume of the liquids. For example even in nature mechanical motion of vascular 
passages of plants lead to liquid in tension. (Reference: Scholander,, P. F., "Sap pressure 
in vascular plants" Science Volume 18, pp 339-345 16 April 1965.) 

ii. Therefore a portion of the liquid may be reduced to the tensioned state by applying a 
tensile force to the container walls that is by design in contact with the liquid. Such a 
force may be effected by a mechanical device as in the present invention that may be 
centrifugal force or oscillations of the wall by an electro-mechanical device. Such force 
enabling by these two phenomena are well established in the background art. The 
magnitude of the noted force can be increased by design to ensure that the liquid is at 
a desired level of the tension state. 

iii. The specification teaches the regions of the liquid that are in tension as a result of the 

apparatus design. For example originally filed Specification page 47 line 15-18 and Page 
39 lines 19-21. (para [0135] and para [0167] as published). 
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iv. There exists a cavitation threshold for such tensioned liquids by audible and visible 

inspection at adequate drive power of the mechanical force in the presence of 
nucleating particles. 

v. The method or apparatus of the invention can achieve and exceed such a cavitation 
threshold by design as In 3.2 above, as a result of 33 above. 

Therefore the appellant respectfully submits that the enablement requirement is met with the 
background art. 

4. In Claim 34 "imploding said bubbles substantially filled with vapor." whether there is 
either an adequate description or enabling disclosure as to how and in what manner one: a} 
can determine when a bubble has been substantially filled with vapor; b)identify which of the 
bubbles that are allegedly substantially filled with vapor; and c) how many of these bubbles 
to implode to induce a nuclear fusion reaction. 

The appellant respectfully submits that: 



i. The background Art is replete with exposition that any fluid will exert a vapor pressure in an 
adjoining space and therefore such bubbles are substantially filled with vapor of the parent 
liquid as disclosed. As there are no other liquids in contact with the bubble surface therefore 
there is no other vapor pressure exerted. Moreover, considering that there is no attempt to 
intentionally dissolve gases in the parent liq uid the resulting partial pressures if any such gases 
are small, however as the parent liquid at some point may have had a surface open to a gas 
such as the constituent gases of the atmosphere, there is likely to be some - even minute 
quantities - of preexisting dissolved gas in the parent fluid. Therefore the applicant submits 
that all such bubbles are substantially filled with vapor of the parent liquid. 

ii. One or more such imploding bubbles create nuclear fusion as substantiated in the experimental 
observation results of the disclosure. The nature of bubbles that create nuclear fusion are 
defined in the Specification Page 18 lines 20-21 page 19 lines 1-4. 

Therefore the appellant respectfully submits that the disclosure in conjunction with the 
background art is enabling. 

5. In Claim 42 "synchronizing neutron impact with a location in said liquid having a 
predetermined liquid tension level." whether there is either an adequate description or 
enabling disclosure as to how and in what manner one: a) can determine the occurrence of an 
impact of the neutron with the pre-tensioned liquid; b) synchronizes the neutron impact with 
a location In said liquid; c) determines which specific location to direct the impact of the 
neutron. 
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The appellant respectfully submits that the specification discloses the production of tensioning 
of the liquid in synchronization with the nucleating particles. Fig 3, Page 21 lines 8-15, Page 25 
lines 3-20, of the original Specification. 

The nucleating particles are directed in the direction of the chamber and therefore those that 
reach the liquid during the above tension state are capable of nucleating 10-100nm size 
bubbles. It is established in the background art that nucleating particles can nucleate bubbles of 
this size in meta-stable liquids. Reference: Glaser. D. A., Phys. Rev., Vol.87, 665, 1952. 

Therefore the appellant respectfully submits that the disclosure in conjunction with the 
background art is enabling. 

6. In claim 34, whether the deletion of the degassing step Is the addition of new matter. 

The examiner rejects claims 34-46 as he notes that on claim 34, as amended: applicant has deleted 
the step, "degassing said liquid to reduce a dissolved gas content therein, wherein said 
dissolved gas is removed using an applied vacuum." Note the following passages in the 
specification that demonstrate criticality of the degassing step in the exercise of the claimed 
invention: 

"To minimize the effect of gas cushioning during implosive collapse, the working liquid 
can be degassed, a priori. Alternatively or in combination, a sufficient vacuum state 
above the working liquid accompanied by induction of gaseous cavitation induced by 
nuclear particles such as neutrons or via use of losers or acoustic horns can be used to 
reduce the dissolved gas content in the working liquid to limit unwanted gas cushioning. " 
See page 17, last paragraph. 

Following degassing of the working liquid, the liquid Is tensioned and nucleation of vapor 
cavities followed by implosion of the same can be initiated. Tensioning the liquid can be 
provided by a variety of methods, including an acoustical wave source, an 
electrostrictive (piezoelectric) source, a magnetostrictlve source, a centrifugal source, a 
focused (pulsed) acoustic energy or a venturi based system. Preferably, when an 
acoustical wave source is used, the acoustical wave source includes an acoustical 
focusing device, such as a parabolic-type reflector or a resonant cavity to intensify the 
acoustic pressure. See page 17, last paragraph. 

The appellent respectfully submits that the degassing step is an opf/ono/s tep to enhance the 
operation of the method or apparatus even as stated in the above by the examiner: 

"To minimize the effect of gas cushioning during implosive collapse, the working 
liquid can be degassed, a priori." (emphasis provided) 
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For example there is no need to de-gass a liquid that is already substantially free of gas. 

The applicant therefore respectfully submits that the claim as amended is consistent with the 
original disclosure which is enabling. 

7. In Claim 44, whether the recitation of "said fundamental particles" in lines 1 and 2 results 
in an insufficient antecedent basis for this claim. 

The appellant has amended the claim to be consistent and submits that as amended it is now 
with claim 34. 

8. In claim 46, whether the term "high accommodation coefficient liquid" is a relative term 
which renders the claim indefinite. As the term "high" which is not defined by the claim, and 
the specification does not provide a standard for ascertaining the requisite degree, whether 
one of ordinary skill in the art would not be reasonably apprised of the scope of the 
invention. 

The appellent respectfully submits that the specification makes clear what high and low mean. 
High accommodation coefficient is stated to be ~1.0 (the maximum) the value associated with 
organic liquids such as acetone, benzene, tetrachloroethylene whereas, low is stated to be 
closer to 0 citing the value for water at ~ 0.07 which is not recommended for enhanced fusion 
induction capability. See for example Specification as filed for experimental results page 16 
lines 8-20 and validating theoretical foundations Page 70 lines 14-20, Page71 lines 1-8. 

Moreover, the background art has definitions for high accommodation liquids accessible to 
those with ordinary skill in the art for example. Reference 25 in the IDS of 2003 . 
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Comparison -Margulis and Lipson with the present invention 10/692,755 far 1C2/103 rejections 



Table 1:102/103 rejections COMPARISON: 10/692,755 vs Margulis & Upson 


Claim 


10/692,755 


Margulis (M) & Upson (L) 


Opera bility of invention is 
demonstrated? 


Yes. Evidence presented of 
operability in major scientific 
journals per IDS filings. 


No. There is no evidence of operability of claims 
for neither (M) nor (L). 


Independently replicated 
per teachings of application 
by practitioners with 
ordinary skill? 


Yes. Three signed affidavits 
submitted, preceded by 
corresponding technical papers 
submitted in an IDS. 


No. 


Independent Claims 34, 47 

System on Enablement 
regarding the material to be 
fused and environment of 
the system 


ENABLED by D and/or T atoms 
which are in molecules of vaoor of 
working liquid itself and are located 
within a resonant acoustic chamber 

(with transducers positioned 
outside of the liauid on outside of 
chamber walls). 
No deliberate injection or 
saturation with externally added D 
and/or T gas and no need for 
electric field. 


(Li ENABLED BY Acoustic horn metal tiofs} dipped 
into D/T hydrogen gas filled liquid 
Or 

(M) ENABLED BY transducers dipped into liquid 
and injecting gas bubbles with D.T saturating 
parent liquid and with the requirement of a 
constant electric field in the chamber 


Independent Claims 34, 47 
on Mode of acoustic energy 
delivery and Control 


ENABLED by Co-ordinated, 
synchronized acoustically induced 
tension metastability together with 
incident MeV scale nuclear 

particles. 
Delivery of acoustic energy 
externally to liquid via container 
only, not to liquid directly. 


(U Use Acoustic horn metal tio(s) & 
(M) provide acoustic to liauid: enercv imparted to 
gas-filled bubble(s): 
NO teaching of use of synchronized external or 
internal nuclear particles 


Claims 34,42: Method for 
Timing for Generation of 
and Number or DuoDies 


ENABLED by Cluster of several 
hundred liquid molecule vaoor 
dud Dies Torrneo on-uemana ana 
synchronized in time with the 
acoustic tension field by known flux 
of incident neutrons or other stated 
nuclear particles per Specification. 


ENABLED either with randomly evolved pre- 
dissolved D/T gas from liquid (L) or Deliberately 

It: CI \J 1 Kdb UUuUIco OIUIIK Willi IMUUIc udi 

(Xe) to saturate liquid by dissolved D/T gas in 
liquid (M). 


Claim 42: Location of 
bubble(s) 


Away from solid liquid interfaces 
Interior of working liauid 


On the solid/liquid interfaces. 
NOT in interior of working liauid. 


Claims 34,42,44: 
Time-synchronization of 
acoustic waves with neutron 
or alpha based nucleation of 
tensioned liquid? 


Yes. 


No 
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Claims 34,47, (48) 
Non-condensible gas 
content of bubbles 


Substantially free of gas 
^0% gas content desired 
Specification. 
Exnlicitlv desassed 1 in u id (claim 481 


~100% 

(No effort or teaching to degas the liquid) 


Claim 47: Liquid Type in 
terms of accommodation 
coefficient. 


High (~ 1.0) accommodation 
coefficient type — water or liquid 
metals. 


No such specification or teaching. 
Cited liquids of L and M are Low (~0.1) 
accommodation coefficient type - 
such as water or liquid metals- 


Claim 34, 42: External 
Neutron or pre-dissolved 

alpha emitter based 
nucleation of bubbles? 


Yes. 


Impossible. Fusion neutrons, if generated occur 
when the liquid is in state of compression and as 
such it is impossible to use the neutrons from D-D 
or D-T fusion to nucleate bubbles. 


Claim 34, 42: Time-span of 
bubbles in reaction chamber 


Highly Transient; Bubbles are 
formed on-demand and are vapor 
(not gas) filled which re-condense 
within milliseconds as per teaching. 


Indefinite and continuous life; bubbles in reaction 
chamber are deliberately left there till the D 
and/or T atoms are depleted. 



9. In claims 34, 35, 37-40, 44, 45, whether under 35 U.S.C 102(b) are anticipated by Margulls 
(RU 2096934) 

The examiner argues: 

• As to claims 34, 35, 37-40, 44 and 45, Margulis discloses a method for generation of 
high-temperature plasma and generating thermonuclear reactions by providing a liquid 
enriched with a mixture of deuterium and tritium, creating tension microbubbles containing 
such mixture by ultrasonic vibrations and thereby generating thermonuclear reactions. 

• Applicant has not defined which portion of the working liquid is placed in a maximum 
tension below the cavitation threshold. Absent such definition, the examiner interprets the 
term broadly and reads it on any and all portions of the working liquid. 

• Accordingly, one can always find a portion of the liquid in Margulis that has such 
maximum tension below the cavitation threshold. 

• As to the claimed "nucleating agents", the thermonuclear reactions in Margulis 
inherently produce at least neutrons and photons, and these are inherently directed to the 
tensioned liquid because said particles and said liquid are in the same contained volume of the 
apparatus. 

• As to the bubbles being substantially filled with vapor, applicant has not defined the 
term substantially filled, and the examiner interprets this term broadly to read on any degree of 
filling that occupies most of the internal volume of a bubble. 

• One can always find a plurality of bubbles in Margulis that is mostly filled with vapor 
because of the heat produced from the thermonuclear reaction . 

• As to the growing of the bubbles and the temperature generated from the system, note 
page 6, last 2 lines in the English language translation of Margulis. 
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The appellent respectfully submits that there are fundamental differences between Margulis 
and the present invention as claimed in Claim 34 and its dependant claims: 

i. Margulis requires a liquid under positive pressure for their reactions - it is a compressed 

liquid, Margulis requires gas insertion into the liquid for their process. Nowhere in 
Margulis is there reference to tensioned liquids. {Tensioned liquids have an absolute 
pressure of less than zero). In fact tensioned fluids cannot support the required seeding 
of D and/or T enriched and saturated gas bubbles together an inert gas, required for 
operation of Margulis. In contrast the present invention requires a tension state as 
stated in claim 34, but no gas bubbles as required by Margulis. 

ii. Margulis is enabled b y the introduction ofaos bubbles containing D and/or T atoms 
and an inert gos to saturate the parent fluid in a constant electric field . The present 
invention introduces the target D and/or T atoms by vaporizing the parent liquid. 
There is no enablement requirement with gas bubbles in the present invention. Claim 
34 and its dependants clearly state the working liquid to be enriched with D and/orT 
atoms and does not depend on any inserted gases nor the presence of an externally 
imposed electric field. 

iii. Margulis with the gas saturated fluid cannot sustain a tension state. The background art 

is replete with examples of foaming of liquids saturated with gas as an inherent 
limitation for tensioning. For example consider the analogy of a gas saturated soda 
bottle that is opened to atmospheric pressure. Therefore the requirement of a 
tensioned liquid is not possible in Margulis. Therefore, tension micro-bubbles cannot be 
formed in Margulis. Therefore, for Margulis, even if nucleating particles are present, 
considering that a tension state is not attained, the conditions for these particles to 
initiate cavitation bubbles in a tension state in the liquid will clearly not be met. 

iv. If thermo-nuclear fusion occurs in Margulis, then neutrons produced will be when the 
gas bubbles are compressed therefore the liquid will be under positive pressure and 
not tension. In present invention, a cluster of several hundred highly transient liquid molecule 
vapor bubbles are formed on-demand synchronized in time with the acoustic tension field by 
known (external to system) flux of incident neutrons or other stated nuclear particles per 
Specification. Therefore there is no parallel between the present invention and Margulis 
oh the nucleating agents. 

v. If thermonuclear fusion occurs in Margulis, then it is true that there will be soon 
thereafter, rise in the temperature in the predominantly gas bubble. However, there is 
no possibility of the bubbles being substantially filled with vapor before such a 
thermonuclear fusion reaction occurs - if such a reaction were to occur in Margulis. 
The bubbles in Margulis are by design filled with a D and/or T enriched gas unrelated 
to the liquid. 

The appelent submits therefore that claim 34, 35, 37-40, 45 are not anticipated by Margulis 
and should be allowed. 
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10. In claim 36, whether under 35 U.S.C. 102(b) are anticipated by Margulis (RU 2096934) 
with regard to heat exchangers. 

The appellent respectfully submits that there are fundamental differences between Margulis 
and the present invention as claimed in Claim 36: 

Margulis uses two heat exchangers. The first to heotthe liquid and the second to convect away 
heat created from a possible thermonuclear reaction by neutrons penetrating a blanket. In 
contrast the present invention coofs the liquid to below an ambient temperature as noted in 
claim 36. 

The applicant submits therefore that claim 36 is not anticipated by Margulis on this factor as 
well. 

11. In claims 42 whether under 35 U.S.C 102(b) are anticipated by Margulis (RU 2096934) 

The appellant respectfully submits that there are fundamental differences between Margulis 
and the present invention as claimed in Claim 42: 

The appellant respectfully submits that in Margulis, if neutrons are produced with a possible 
thermo-nuclear reaction, such neutrons are available only under positive pressure and 
therefore cannot nucleate bubbles. In contrast with the present invention where the neutrons 
are utilized during a tension phase of the process. Therefore Margulis does not read on the 
present invention on this factor as well. 

12. In claims 34, 35, 37-40, 44, 45 whether under 35 U.S.C. 102(b) are anticipated by Upson et 
ah, "Initiation of fusion reactions in media containing deuterium by cavitation," Soviet 
Physics: Technical Physics 37 (1992) . 



The examiner states in support of rejection of claims 34-40,42,44 and 45: 

• As to claims 34,35,37-40,44, and 45, Lipson et al., disclose a method for creating fusion 
reactions in media containing deuterium by cavitation. (As to the interpretation of the 
undefined terms in applicant's claim, the discussion above relating to Margulis applies also to 
Lipson et al.). 
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apparatus are cooled to their respective optimal temperature ranges does not imply that the 
present invention reads on Lipson or for that matter any other cooled apparatus. 

The appellant submits therefore that claim 36 is not anticipated by Lipson. 



14. In claims 42 whether under 35 U.S.C. 102(b) are anticipated by Upson et a!., "Initiation of 
fusion reactions in media containing deuterium by cavitation/' Soviet Physics: Technical 
Physics 37 (1992) . 

The examiner argues that as to claim 42, applicant's claim language, "neutron source" reads on 
the fusion reactions in Lipson et al. that inherently produce neutrons. 

The appellant submits that that if Lipson results in a Fusion reaction the neutrons emitted 
would be available at a time after it has utility in creating cavitation as in the present invention. 

The appellant submits therefore that claims42 is not anticipated by Lipson. 



15. Whether claim 41, is patentable over either Margulis or Upson. 

The examiner states in support of rejection of claim 41: 

Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over either one of 
Margulis or Upson et at. The size of the bubble is a parameter that depends upon specific 
design constraints for the system, e.g., the desired energy density of the bubbles (see 
page 5 of the English language translation of Margulis). Thus, it would have been 
obvious to modify Margulis or Lipson et al. where an application requires the claimed 
size of the nucleated bubbles. Such modification would have been within the knowledge 
and capability of one of ordinary skill in the art at the time of the claimed invention. 



The appellant respectfully submits that even if it were proper to combine background art where 
there is no prior art teaching for their combination, no combination of Margulis and Lipson can 
replicate the present Invention as Margulis is enabled with gas bubbles inserted into an 
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unrelated liquid and Lipson is enabled with a metal vibrator or protrusion in the fluid, neither of 
which ore required for the present invention. 



Moreover, even if these enablement requirements for Marauds and Lioson were not present. 
the methods of both Lipson and Margulis use intentionally gas saturated liquids that result in 
foaming. Such foaming is governed by the ambient pressures that limit bubble size and simply 
produce more bubbles of the same size. In contrast the present invention utilizes the tensioned 
state of the liquid to stretch and grow the nuclear particle seeded bubbles to the required 
sizes. Therefore the conditions of neither Lipson nor Margulis allow for the growth of bubbles. 



The appellant respectfully submits that this claim should therefore be allowed. 



16. Whether claim 43 and 46, are patentable over either Margulis or Lipson, In light of 
Didenko et al. 

The examiner states in support of rejection of claims 43 and 46: 

Claim 43 and 46 are rejected under 35 U.S.C. 103(a) as being unpatentable over either 
one of Margulis or Upson et al. in view of Didenko et al. (Nature 418,7/25/02). Margulis 
or Lipson et oL disclose(s) the applicant's claims except for the organic liquid. Didenko et 
al. teach that organic liquids are advantageous for processes involving cavitation 
because of their very low volatility (see page 4, last full paragraph). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the method, as disclosed by Margulis or Lipson et al., 
by the teaching of Didenko et al, to use organic liquids (which have high 
accommodation coefficients) for the cavitation liquid, to gain the advantages thereof 
(i.e., low volatility), because such modification is no more than the use of a well known 
expedient within the art 



The appellant respectfully submits that even if it were proper to combine background art where 
there is no prior art teaching for their combination, no combination of Margulis and Didenko or 
Lipson and Didenko anticipate the present invention. 
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iii. Margulis is enabled with gas bubbles inserted into an unrelated liquid. Using an 
organic liquid as recommended by Didenko does not remove the enablement 
requirement of Margulis. 

iv. Upson is enabled with a metal vibrator or protrusion in the fluid. Using an 
organic liquid as recommended by Didenko does not remove the enablement 
requirement of Lipson. 

v. Didenko {July 2002} is preceded by the priority dates of the present application 
and is therefore not an item of background art (or prior art). 

The applicant respectfully submits that these claims should therefore be allowed. 



17. Whether the duplicate claim 34 vs 44 can be overcome with the proposed amendment. 

The appellant submits an amendment to remove this duplicate claim. 



18. Whether Claim 47 Is rejected as directed to a non-elected invention. 

The appellant has amended the claim to be a method claim and therefore within the elected 
species. 
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(J) Claims appendix page(s); 
Claims: 

1. A nuclear fusion reactor, comprising: a) a reactor chamber for holding a working liquid 
molecules, said working liquid molecules including at least two nuclei of heavy isotopes of 
hydrogen; b) structure for placing at least a portion of said liquid into a tension state, said 
tension state being below a cavitation threshold of said liquid, said tension state imparting 
stored energy into said liquid portion; c) a nuclear cavitation initiation source for nucleation of 
at least one bubble from said tension liquid, said bubble having as an nucleated bubble radius 
being greater than a critical bubble radius of said liquid; d) a pressure field source of growing 
said as nucleated bubble to form at least one expanded bubble; and e) a pressure field for 
imploding said expanded bubble, wherein following implosion of said expanded bubble a 
resulting temperature sufficient to induce at least one nuclear fusion reaction is provided to 
said liquid. 

2. The reactor of claim 1, wherein said structure for placing said liquid under tension comprises 
and acoustical wave source. 
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3. The reactor of claim 1, wherein said structure for placing said liquid under tension comprises 
an acoustical wave source. 

4. The reactor of claim 2, wherein said acoustical wave source includes an acoustical wave 
focusing device. 

5. The reactor of claim 1, wherein said structure for placing said liquid under tension comprises 
at least one centrifugal source. 

6. The reactor of claim 1, wherein said structure for placing said liquid under tension comprises 
at least one magnetrostrictive source. 

7. The reactor of claim 1, wherein said structure for placing said liquid under tension comprises 
at least one piezoelectric source. 

8. The reactor of claim 1, wherein said nucleated bubble radius is less than 100 nm. 
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9 . The reactor of claim 1, wherein a ratio of a maximum radius of said expanded bubbles 
divided by said nucleated bubble radius is at least 105. 

10. The reactor of claim i, wherein said nuclear source comprises at least one selected from 
the group consisting of alpha emitters, neutron sources and fission fragments. 

11. The reactor of claim 1, wherein said nuclear source comprises a neutron source. 

12 . The reactor of claim 11, wherein said neutron source is an isotopic source having at least 
one shutter, said shutter opened to synchronize neutron impact with location in said liquid 
when said liquid is at a predetermined liquid tension level. 

13. The reactor of claim 1, wherein said nuclear source comprises an alpha particle source. 

14. The reactor of claim 13, wherein said alpha particle source is dissolved in said liquid. 

15. The reactor of claim 1, wherein said liquid comprises deuterated acetone. 
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16. The reactor of claim 1, wherein said reactor further includes a controller for synchronizing 
delivery of at least one cavitation signal from said cavitation initiation source at a 
predetermined location in said liquid. 

17. The reactor of claim 1, further comprising a structure for cooling said liquid to a 
temperature below an ambient temperature. 

18. The reactor of claim 1, wherein said fusion reaction generates at least one of tritium and 
neutrons. 

19. The reactor of claim 1, further comprising at least one external constraint for restraining 
said liquid. 

20. A nuclear fusion-based electrical power plant, comprising: a) a reactor chamber for holding 
a working liquid; said working liquid molecules including at least two nuclei of heavy isotopes of 
hydrogen; b) structure for placing at least a portion of said working liquid into a tension state, 
said tension state being below a cavitation threshold of said liquid, said tension state imparting 
stored energy into said liquid portion; c) a nuclear cavitation initiation source for nucleation of 
at least one bubble from said tension liquid, said bubble having an as nucleated bubble radius 
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being greater than a critical bubble radius of said liquid; d) a pressure field source for growing 
said as nucleated bubble to form at least one expanded bubble; e) a pressure field for 
imploding said expanded bubble, wherein following implosion of said bubble a resulting 
temperature sufficient to induce at least one nuclear fusion reaction is provided to said liquid, 
and f) structure for converting energy released from said fusion reaction to electrical energy. 

21. A nuclear fusion-based projectile launcher, comprising: a) a reactor chamber for holding a 
working liquid molecules, said working liquid molecules including at least two nuclei of heavy 
isotopes of hydrogen; b) structure for placing at least a portion of said working liquid into a 
tension state, said tension state being below a cavitation threshold of said liquid, said tension 
state imparting stored energy into said liquid portion; c) a nuclear cavitation initiation source 
for nucleation of at least one bubble from said tensioned liquid, said bubbles having an as 
nucleated bubble radius being greater than a critical bubble radius of said liquid; said bubbles a 
resulting temperature sufficient to induce at least one nuclear fusion reaction is provided to 
said liquid, and d) a movable constraint bounding said reaction chamber for transferring energy 
from said fusion reaction to propel a projectile, e) a pressure field for imploding said expanded 
bubble, wherein following implosion of said bubble a resulting temperature sufficient to induce 
at least one nuclear fusion reaction is provided to said liquid, and f) a movable constraint 
bounding said reaction chamber for transferring energy from said fusion reaction to propel a 
projectile. 
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22. A method for producing nuclear fusion, comprising the steps of: a) placing working liquid 
molecules into a tension state, said working liquid molecules including at least two nuclei of 
heavy isotopes of hydrogen, said tension state being below the cavitation threshold of said 
working liquid, said tension state imparting stored energy into said working liquid; b) cavitating 
at least a portion of said tensioned liquid with nuclear particles sufficient to bubble nucleate at 
least one bubble, said bubble having an as nucleated bubble radius greater than a critical 
bubble radius of said liquid; c) growing said as nucleated bubble to form at least one expanded 
bubble using a pressure field; and d) imploding said expanded bubble, wherein a resulting 
temperature from said implosion is sufficient to induce a nuclear fusion reaction involving said 
liquid. 

23. The method of claim 22, wherein said fusion reaction is a D-D reaction or a D-T reaction. 

24. The method of claim 22, further comprising the step of degassing said liquid. 

25. The method of claim 22, further comprising the step of cooling said liquid to a temperature 
below an ambient temperature. 

26. The method of claim 22, wherein a centrifugal source is used for said tensioning. 
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27. The method of claim 22, wherein an acoustical wave source is used for said tensioning. 

28The method of claim 27, further comprising the step of focusing acoustical waves provided 
by said acoustical wave source. 

29 . The method of claim 22, wherein said as nucleated bubble radius is less than 100 nm. 

30 . The method of claim 22, wherein a ratio of a maximum radius of said expanded bubbles 
divided by said as nucleated bubble radius is at least 105. 

31 . The method of claim 22, wherein a neutron source is used for generating neutrons, further 
compnsingthe step of synchronizing neutron impact with a location in said working liquid 
having a predetermined liquid tension level. 

32 . The method of claim 22, further comprising the step of synchronizing delivery of at least 
one cavitation initiation signal with a desired tension level in said liquid. 
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33 . The method of claim 23, wherein said liquid comprises deuterated acetone. 

34. A method for producing thermonuclear nuclear fusion, comprising the steps of: providing a 
working liquid enriched with molecules comprising isotopic D or T atoms ; placing at least a 
portion of said liquid into a tension state, a maximum tension in said tension state being below 
the cavitation threshold of said liquid, said tension state imparting stored mechanical energy 
into said liquid portion; directing fundamental particles, at said liquid portion when said liquid 
portion is in said tension state, said nucleating agents having sufficient energy for nucleating a 
plurality of bubbles substantially filled with vapor from said liquid, said bubbles substantially 
filled with vapor having an as nucleated bubble radius greater than a critical bubble radius of 
said liquid; growing said bubbles; and imploding said bubbles substantially filled with vapor, 
wherein a resulting temperature obtained from energy released from said implosion is 
sufficient to induce a nuclear fusion reaction of said isotopic D or T atom comprising molecules 
in said liquid portion. 



35. The method of claim 34, wherein said thermonuclear fusion reaction is a D-D reaction or a 
D-T reaction. 

36. The method of claim 34, further comprising the step of cooling said liquid to a temperature 
below an ambient temperature. / 
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37. The method of claim 34, wherein said tension state is a part of a time-varyrng pressure 
state including compressive and tensile portions. 

38. The method of claim 34, wherein said tension state is a constant tension state. 

39. The method of claim 34, wherein an acoustical wave source is used for said tensioning. 

40. The method of claim 39, further comprising the step of focusing acoustical waves provided 
by said acoustical wave source. 

41. The method of claim 34, wherein said as nucleated bubble radius is from 10 to 100 nm. 

42. The method of claim 34, wherein a neutron source is used for said nucleating, further 
comprising the step of synchronizing neutron impact with a location in said liquid having a 
predetermined liquid tension level. 

43. The method of claim 34, wherein said liquid is an organic liquid. 
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44. The method of claim 34, wherein said fundamental particles are selected from the group 
consisting of alpha particles, neutrons and fission fragments. 

45. The method of claim 34, wherein said growing and imploding occurs responsive to an 
applied acoustical field. 

46. The method of claim 34, wherein said liquid is a high accommodation coefficient liquid. 

47. A method for producing thermonuclear fusion, comprising the steps of ; filling a chamber 
with a high accommodation coefficient liquid; inducing tension in said high accommodation 
coefficient liquid; directing a nucleating agent comprising at least one of: neutrons, alpha 
particles, photons and fission products to said chamber; enhancing the size of the nucleated 
bubbles in tension to a volume greater than a predetermined volume before inducing 
controlled implosion; thereby producing thermonuclear fusion. 

48. A method of claim 34, wherein the working liquid is de-gassed prior to being put in a 
tension state. 



UNITED STATES PATENT 10/692,755 Page 39 of 76 APPEAL BRIEF 

PACE 41/56 * RCVD AT 2/27/2009 11:10:54 PM [Eastern Standard Time] - SVR:USPTO-EFXRF-6/37 * DNIS:2738300 * CSID:301 320 88 00 * DURATION ( mm -ss): 10-08 



Feb 27 2009 23:18 301 320 88 00 p. 42 



(K) Evidence appendix pages 

Affidavit Xu Pages 41-43 

Affidavit Cho Page 49 

Affidavit Bugg Page 50 

Nuclear Engineering and Design paper Page 51 - 63 

Nureth - 11 Paper Pages 64-75 



UNITED STATES PATENT 10/692,755 Page 40 of 76 APPEAL BRJEF 

PACE 42/56 * RCVD AT 2/27/2009 1 1:10:54 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/37 * DNIS:2738300 * CSID:301 320 88 00 " DURATION (mm-ss): 10-08 



Feb 27 2009 23: 18 



301 320 88 00 



p, 43 




This affidavit is being supplied to state that if called upon, I, Ylban Xu would be competent to 
confirm as to the accuracy of the following in relation to the experiments on bubble (sono) 
fusion that I have conducted or participated In: 

1. l am mating this statement of my own persona! knowledge and of my own free will. All 
of the facts contained In this statement are true. 

2. I obtained my PhD In Nudear Engineering from Purdue University In 2004. 

3. The bubble fusion test cell apparatus used for my independent confirmatory studies (Xu 
et al., 2005) was based on the teachings and design Information of the invention 
document entitled "Methods and Apparatus to Induce 0-0 and D-T Reactions - Co- 
Inventors: Rusl P. Tateyarkhan and Colin D. West; US Patent and Trademark Office 
(USPTD) Application 10/692,755, Filing Date Oct. 27, 2003, Pub.Date: Jun,23, 2005* also 
used by the Taleyarkhan et al team as reported in their published papers (Taleyarfchan 
et al., 2002; Taleyarkhan et al, 2004; Taleyarfchan et al»; 2006). 

4. There was no intentional effort to dissolve gases Into the test liqu Id prior to conducting 
bubble fusion experiments but degassing was conducted per teachings of USPTO 
10,692,755. 

5. Control experiments were systematically conducted changing only one parameter at a 
time. This was done to ensure that thermonuclear bubble fusion signals (neutrons 
and/or tritium) were generated only when the test liquid was deute rated, and when It 
was undergoing nuclear particle based cavitation with spherically imploding bubble 
clusters per teachings of USPTO 10,692,755 {Flg.3), all else remaining the same. 

6. The well-known required signs of thermonuclear fusion (Gross, 1984) were reproducing 
obtained, peer reviewed, and recorded as published in my studies. These Included: 
emission of neutrons of "2.4S MeV with over 11 standard deviation (SO) statistical 
significance as shown in Fig. la. The appropriateness of the measured spectral shape 
for my experiments as representing 2,45 MeV neutrons from nudear fusion was also 
separately confirmed (Rg. lb) with a 3-D Monte-Carte based simulation of my 
experimental system using we I Wen own and established US-fed eraily sponsored 
computer codes (MCNP, 2003; Dickens, 1998) together with an Independent method 
based on combination of the well-known MCNP code system with the actually measured 
and published neutron spectre for my detector type (lee-Lee, 1933). These results are 
commensurate with teachings of USPTO 10/692,755 (Fig. 11). 
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7. My experiments also examined for tritium as would be emitted from nuclear fusion, and 
it was found that the neutron emissions of para. 6 above, were reprodudbly 
accompanied with commensurate emission of tritium with over 4 SO statistical 
significance {Fig. 2) when bubble Implosions were spherical (Fig. da) versus elongated in 
the form of streamers (see Rg. 3b), when such fusion does not occur. When the bubble 
implosions were spherical (Fig. 3a) they are audible and recordable shock traces which 
are also accompanied with emission of light flashes (Fig. 4a) thereby, indicating hot, 
highly compressed conditions for my experiments as would be the case for 
thermonuclear fusion. Positive nuclear emissions from my experiments indicative of 
thermonuclear fusion were obtained reprodudbly on several different days and also on 
within the same experimental campaign on a given day. These results are 
commensurate with teachings of USPTO 10/692,755 (Figs. 3, 10, 11, and 12). 

8. Production of neutrons as byproducts of this method and process have significant 
potential utility, e.g., for interrogation of materials for non-destructive examination of 
molecular compounds as at airports and cement industries, for radiation therapy, for 
diagnosis. The same is true for tritium, a special nuclear material of significance not 
only for the common ty attributed use for maintaining the nuclear stockpile but more so 
for wide variety of industrial applications as use in airport runway fights, non -electricity 
based passive lighting, use as a radio-tracer and taggant for molecules in molecular 
bioiagy research. The utility aspects of a neutron -tritium source are well established 
(see, e,g.,Waltar,20O4). 

9. This method of inducing D-D and D-T reactions Is furthermore, distinct in that there was 
no acoustic horn or such vibrator that was dipped Into the test liquid during cond uct of 
my reported bubble fusion experiments. In my bubble fusion experiments of the type 
reported by Taieyarkhan et al. the nudeation of bubbles occurs away from solld-NqukJ 
Interfaces. Acoustic energy was provided into the test BqukJ by use of a pfeio-electric 
element epoxied to the outside of the glass wall. 

10. In the experiments that I was involved, care was taken to ensure that there were no 
extraneous sources of nuclear particles that could have given rise to the bubble fusion 
signatures as reported for my experiments and studies (Xu et al., 200$}. 

11. The pressure distribution of the bubble fusion test cefl (as used for my studies based on 
teachings of USPTO 10/692,755 produces neutron sensitive cavitation regions away 
from the solld-tiqufd interfaces. This Is due to the pressure profiles which ensure that 
bubble nudeatlon takes place within the bulk of the liquid once the input power is 
Increased above a certain level readily determined experimentally. This attribute is a 




PAGE 44/56 * RCVD AT 2/27/2009 11:10:54 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/37 » DNIS:2738300 * CSID:301 320 88 00 * DURATION (mm-ss): 10-08 



Feb 27 2009 23: 19 



301 320 88 00 



p. 45 




consequence of the pressure profiles in such a design which is an aspect that I have 
confirmed for myself while conducting oscillating pressure mapping tests also. 
12. it is a well-known fact (Gross, 1984) that conditions for D-D fusion subsume conditions 
for D-T fusion which are ~100 times easier to Initiate. 
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Re. 10; Statistical^ significant (over 11 standard deviations) 2.45 MeV excess neutrons from 
thermonuclear fusion with neutron seeded cavitation of deuterated acet0ne(C3O6O) and null results 
from control experiments with non-deutereted acetone (C3H60) under Identical conditions; confirms 
teachings of USPTO 10,697,755 (Rg. 11). Fig. la Is excerpted from Xu et al (2005. Nuctocr Engineering 
art Design Journal); 




60 «0 
Channel 



Hg.lb: Independent Numerical Affirmation of D-G Fusion 2.45 MeV neutron spectra with 3-D Monte- 
Carlo Computer Model simulations of Xu et, al. (20Q5] experiment using two Independent approaches: 
MCNP-SGNFUt USDo£ codes (Dickens, 198*; MCNP, 2003) and MCHP-LeeLee H«8) Measured NE-213 
detector Predictions. 



Yiban Xu. 
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Fig. 2: Statistically significant (4 standard deviations) , Reproducible M3 nuclear fusion based tritium 
emission with neutron seeded cavitation of deuterated acetone with spherical Imploding bubble cluster*, 
and null results for all other control experiments commensurate with teachings of USPTO 10,692,755 
(Fig, 10); Null results are also noted with Q06O when bubble shapes are non-spherical (streamers); Rg.2 
excerpted from Xu et a!. (2005). 



YlbanXu ^$f/fc* :Date: tO^/A*^ 
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Fig. 3a: Spherical bubble duster shapes for successful bubble fusion experiments commensurate with 
teacWngs of U5PT0 application 10,692,7 55 {Fig. 3); Flg.3a excerpted from Xu et al. (2005; Nuclear 
Engineering and Design Journal; Nuclear Reactor Thermal Hydraulics Conference, MUHETH-n, 2005). 
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Rg. 36: Nan-Spherical elongated bubble duster shapes resulting in unsuccessful bubble fusion 
experiments; Fig. 3b is excerpted from Xu et aL (2005; Nudear Engineering and Ocsfyn Journal, 2005; 
Proc Intl. Nuclear Reactor Thermal Hydraulics Conference, NURETH U, 2005] 
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Fig. 4a: SL light flashes for spherically Imploding bubbles followed by shock wave 30 p* later for 
tphericalfy impfodlng bubbles commensurate wtth teachings of U5FTO 10,692,755 (Rg. 3); Rg.4a is 
excerpted from Xu et al (200$, NURETH-ll). 

7 




PACE 49/56 * RCVD AT 2/27/2009 11 :10:54 PM {Eastern Standard Time] * SVR:USPT0.EFXRF-6/37 * DNIS:2738300 * CSID:301 320 88 00 * DURATION (mm«SS):10-08 



Feb 27 2009 23:20 



301 320 88 00 



p. 50 



3.5 
3.0 
2.6 
2.0 
1.5 
UO 
0.5 
0.0 4t*~£ 



-0.5 



-1.0 



-1.20E-04 



enmrwrMC 



-e.ooeos 



rmmm 



e.ooe-05 



f * 4l > : Absence of SI light flashes and shock signals for non-spherfcafiy Imploding hubbies Letting to 
unsuccessful bubble fusion, per USFTO 10.692.75S; Fig. 4b is excerpted from Xu * al. (2005, NURETH- 
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Affidavit of BLiftjfitgi eho 



This affidavit ts being tJpp tlfld to state that If called upon, I, JaeSeon Cho would be competent to confirm as to the 
accuracy of the following, in fetation to the experiments, on bubble fsono) fusion that I have conducted or 
participated in: 

1. ! am making this statement of my own personal knowledge and of my own free vvll I. All of the facts 
contained in this statement a/e true. 

2. I obtained my PhD In Nuclear Engineering in l&S^from Seoul National University and I currently work for 
FNC Tech. Inc., a high-technology company in S. Korea whore I reside. 

3. The bubWe i Melon test call apparatus used for my studies was based on the design used by the 
Takyarkhan et al. team as reported In their published papers [TafeYsrkhan et al v 2O02;Tetevarfchanet fl„ 
2Cd4; Teleya ridwi at a I.; 2006), This b true aljo forth* apparatus In my paper (Cho etal.,-2003). 

4. There was no Intentional effort to dissolve jases Into the test liquid prior io conducting bubble fusion 
experiments. 

5. Control experiments were conducted to ensure that bubble fusion signals (ne utrcrvs a nd for tritium J w ere 
generated only when the test liquid was deute rated, and when It was undergoing nuclear particle based 
cavftttfon. . 

6. There was no acoustic horn or such vibrator that was dipped Into the te*t Qqufd during conduce of my 
reported bubble fusion experiment*. In my bubble fusion experiments of the type re porta d by 
Taleyarfchan et al. the nucleatlon of bubbles occurs a way From solld-flauld Interfaces . Acoustic energy was 
provided Into the test liquid "by use of a pleio-electric element epoiried to the outside of the glass wall. 

7. In the experiments that I was Incurved, cars was taken to ensure that there were no extraneous sources 
erf nuclear part teles that could Have given rise to the bubble fusion signatures as reported for rny 
experiments and studies. 

8. Tiie pressure distribution of the bubble fusion test cell as used for my studies (Che et al v 2O04) was based 
on the Taleverkhanj etal,, 20O2 design. It produces neutron sensitive regions away from the solid-liquid 
interface*. This is due to the induct d pressure profiles, whrch ensure that bubble nucleation takes place 
within the bulk of the llqu/d. This attribute Is a consequence of the pressure p rofles in such, a cesfen 
which Is an aspect that I have confirmed far rnysel f white conducting oscJi'Eatfng pressure mapping tests 
(tee Fig*. 2 and 6 of Cho at al;, 2004). The threshold pressure for neutron based nucleation is readily 
determined by Increasing woustlc powertotha point where nuclear particle based cavitation begins. 



* dies J. 5 V & A. P>.Taleyarl<han, Proc. 10* Int. Conf . NucL R &ac Thermal Hydraulics, Seoul, 5-ICurwa, October 

2003. 

- Takryarkhan, R. P. M et al.j Science* 23S, 1858, 2QD2. 
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- Taleyarfchen, R.P., et at., Phys. Rev. Ltrs^ 96, 034301, 2Q06. 
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This affidavit Is being supplied 1o state thai If called upon, I, William Bugg would be 
competent to testify as to the accuracy of the following jo relation to the experiments 
. and studies on bubble (son©) fusion that I have conducted or participated in: 

1. I am making this affidavit of nny own persona] knowledge, and of my own free 
will. Ail of the facte contained in this affidavit are true. 

2. I obtained my PhD in 1 95? frorri the University of Tennesse^Knoxvilie, where 1 
served as Head of-'.Pbysics from 1 969 to 1 I am a Fellow of the American 
Physical; Society and dm currently a 5 ciennfte researcher at Stanford University's 
SLAC facility. 

3. The bubble fusion test ceJI apparatus used for the confirm a toiy studies I was 
invofved In (Bugg:, 2006) was similar to that used by the Tojeygrkhan etal. team 
as reported in their published bopers {Taleyarkhan et al.. 2002; Taleyarkhan et at, 
2004; Taleyarkhan et al.; 20Q6). 

4. There was no intentional effort to dissolve gfQ§&s into the test liquid prior to 
conducting bubbfe fusion experiments, Ort-ine contrary the containers were 
initiaHy pumped to remove g asses. 

5. Control experiments. were conducted to ensure that bubble fusion signals 
(neutrons and/or tritium) were generated only when tt\e test liquid was 
aeuterated, and when it was undergoing nuclear particle based cavitation. 

6. There wos no acousttc-hom of such vibrator that was dipped into the test liquid 
during conduct of my bubble fusion- experiments, m my bubbfe fusion 
experiments of the type reported by Taleyarfcfian et aJ. the nucteation of bubbles 
occurs away from sofid-llqurd Interfaces. Acoustic energy was- provided Into the 
test liquid by use of a piezoelectric element epoxlecf to the outside of the gloss 
wall. 

7. In the experiments that I was.fnvolved in, I cwefuily ensured toe absence of 
external sources of neutrons (such as. Californium) that. could have given rise to 
the bubble fusion neutron emission signatures os documented In my report 
iBugg,20O6). 

8- For the bubble fusion confirmatory experiments that I participated in. I noted that 
sphencaliy-shaped bubbles formed and Imploded wifhfn the bulk of the liquid 
away from the walls of containers. 

References Cltsd Above: 

• Buge. w_. "Report or* Activities on June 6-7 Visit./ 1 Report fo Purdue University vlaemoO 
attachment, June 9. 2006, 

• Taleyarkhan, R, P.. et aL. Science, 295, 1848, 2002. 

• Tateyarkhon, R.P., et al., Phys. Rev. E. 69, 20Q4. 

• Taleyarkhan, RJ\. et al., Phys. Rev r Us., 96, 0343O1 , 2006. 
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ABSTRACT 



Sel/-euctea tied and external neutron nucleated acctu^tJc {brabble fus ion) cavitation experiments haw teen 
modeled and analyzed for neutron sperml cfuracoerbtfto at the detector location! for nil separate suc- 
cessful published bubble fusion studies. Our pre died ve approach was first calibrated and validated against 
rbe measured a outran spectrum emitted from a spontanerxu fission source (^CfV From a Pu-Be source 
jndfronianaccelefitcr-Uaied roonoenergettc 14.1 NteV neutron*, respe^vety.Tfiree-dlinenalonalMoiiie- 
Carlo neutron transport calculation* of 2 .45 MeV neutron* from 1 reminding bubbiep were conducted, using 
the we U-kiumn MCKPS transport- code, rortbe published original experimental si ud Jet of Taleyarknaa et 
a I. ITaleyaxkbin, et aL, 2002. Science 295. 1868; Taleyarkhan. era!., 2XKM. Pfrys. Rev, E 69, 036109; Tale- 
yarkhan. et aL. 2006a. PRL 96, 034301 ; TaJeyarkhan, eta]., 2096b. PJUL 97, 149404) as also the successful 
confirmation studies of Xu et al. fXu. Y., et aU 2009. Nuclear Ens. Dea. 233, 1317-1324U Jferrtrtser et aL 
(Forringer. «t *L 3006a. Transaction cm American Nudear Society Conference: voL 93. Albuquerque, 
NM, USA. November IS. 200 S, p. 736; Fomnger. E_ ee aL. 20D6h_ Proceeding of cbe International Con- 
ference on Fusion Enemy, Albuquerque. NM. USA November 14. 2006 j and Bugg (Bug& W„ 2006. Report 
on Activities on June 2006 Vb it. Report Co Purdue Unlvess Icy. June 9. 2006). NE-213 liquid adaitillatinri 
(LS> detector response was calculated utlog the SdNFLTL code. These were crois^cbccked using a sep- 
arate Independent approach Involving weighting and con volutins; MOvPS predictions with pubtithed 
experimentally measured NE-213 delectDr nEutran respanse curves for rnonoenergetic neutrons «i vari- 
ous energies. The Impact of neutron pulse-p He up daring bubble fusion was verified and estfruarcd with 
pulsed peutron generator based experiments and flrst-prlndpJe calculatJoas. Results of modeling- cum - 
experirnentjtsan were fc und to be con j i scent with published experimentally observed neutron spettn for 
2.43 MeV neutron emissions during acoustic cavitation { bubble J fun on experimental conditions with and 
without ice-pack (thermal) ihietddna- Calculated neutron spectra with the Inclusion of Ice-pack ifil»ld- 
Ins are ootuqstenrvjith the published spectra from experiments afTaleyarfchan at al. (Taleyarkhan. etaL 
2006a. TO. 96*034301] and Xu teal. {Xu, Y„et aU 2*05. Nuclear Emg. Des. 235, 1317-1 324] where Ice-pack 
shielding was present; whereas without ice-pack shielding the calculated neutron spectrum ts consistent 
with Che experlmenxauV observed dcvttosj spectra o r Taleyjrxhao ce aL fTalcrartd'uuv et al.. 2 00(2. Sci- 
ence 295. 1868; Taleyartf.hac.et al. 2004. PbYS.Rev. £ 60. C36f09J and For ringer et aj. (Porringer. L et at. 
2006a. Transact! an on American Nuclear Society Coofere nee, voL 95, Albuquerque, NM, USA. November 
13,2006, p. 736;FbrrlnsBr. E^etaL, 2006b. Proceedings of mernternatianai Conference on Fusion Energy. 
Albuquerque, KM, USA. November 14. 20061 ***** ***** ttur from CEANT computer code (Agostfaelll, 5, 
et aU 2DC3. Nuclear tnrxrum. Methods Phys He*. A 506, 2SO-3C3] predict kmc [Naranjo. fl, 2006. PRL 97 
(October J. 149403) in which Ice shielding was also absent. 

The result* of Oils archive confirm Dor the record rriac the confusion and controversies caused from 
past reports [Belch. E. 2006. N azure CM arch) 060306. newid>ruojfB.com: Naranjo. B_ 2006. PRL 97 
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computer* ode: WE- 213. trademark «« acustUlartaa liquid tnwn Nuclear Enter prbas Inc.: U. liquid sdntDUdon; PN G. pulse nautroo pmiralor : PK£, ptocon recofl edje: ?SJX 
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(October) 149403 J hav* resulted from taeir neglect of Important detail* of bubble fvsioo expenVnaoto. 
Rejuicsfrom ttifs paper dcrncm itratE that lce-f>ack shielding berweeo the dctrcmr and Che fusion neutron 
tour ce, gamma photon leakage and neutron puire-pUeup due to picosecond duration neutron pulw era it- 
% ion effects play important rol ei In affecting the spectra of neutrons from acoustic inertial conflnrowmt 
the nno nuclear fusion experiment*. 

© 2008 Elsevier B.V. Ml rights reserved. 



I. Introduction 

In ZOOS, evidence was presented for a unique, new stand-alone 
acoustic inertia I confinement fusion device that was successfully 
tested and results published (Taleyarkhan et aJ, 2006*} Those 
experiments were conducted with four different liquid types in 
which bubbles were nucleated without the use of externa I neutron 
sources. Four independent detector systems wens used [a neutron 
track plastic detector to provide unambiguous visible records for 
last neutrons, a Li I thermal neutron detector, a NE-2 13-type Jice- 
u!d scintillation (1ST) detector, and a NLal gamma (y) ray detector]. 
All detector systems measured suti ideally significant (from 6 to 
20+ standard deviations; rvoclear emissions for experiments with ' 
deute rated benzene and acetone mixtures but not for expert in ems 
with heavy water. a findings which validated theoretical predic- 
tions (Nigmatulin ct at. 2005) of ou r simulations of the Implosion 
dynamics which indicated that heavy water would not be a good 
choice for attaining thermonuclear fusion In imploding bubbles. 
The measured neutron energies from bubble fusion experiments 
were, as expected, substantially ^2.45 MeV. Control experiments 
did not result in statistically significant neutron or y ray emis- 
sions. These observations of neutron emissions In self-nucleated 
experiments with deuberated benzene-acetone mixtures but not 
for the controls (i.e., nurc-deuteranad mixtures) have been success- 
fully confirmed (Forrtnger et al..2O06a,b; Bujg. 2008 1 \n the 8 fcudiea 
of Porringer et aL and Eugg. the experimental configurations they 
used were different from that used by Taleyarkhan et aj. C20O6a,b). 
The two experimental configurations are shown in Ffe la and b 
. As noted therein, a principle distinguishiiisj factor between the 
two con 6gn rations is the presence or absence of ^3 cm of Ice-pack 
materials artJnjjaB thermal shielding around the test eel I enclosure. 
Whereas, la the reported experimental systems of Taleyarkhan et 
al. C20O2. 2004, 20OGs.b> the Ice-pack shield log was required and 
present, the same was not true io the experiments conducted by 
Forrtnger et aL (2006a.b)and Bugs, (2006). 

The results of Taleyarlcban et al. (2005a} using the LS detec- 
tor system ofTcred the highest level of statistical significance of 
above 17 standard deviations (SJD.). Because of the presence Of 
intervening toe-pack shielding, the published neutron spectrum 
(Tateyarfchan et aL 300Ga} incorporated characteristics that were 
different from the Shape of Che neutron spectrum tor a rnoonener- 
gecic2-45 m ay neutron emanating from the best celt without having 
on interact with Ice-pack shielding. A qualitative discussion was 
provided (TaJeyarkhan ct al. , 2G06&) Ln response to questions and 
comments raised from code calculations for the presumed geomet- 
ric ronfiguratlon by Naranjo (2006) of the Univeisity of California 
at Los Angel w (UCLAJ_ Unfortunately, the UCLA predictions were 
made Tor an Incorrectly presumed experimental configuration (e.g.. 
with no ice- packs )and would actually be more appli cable for com- 
parisons with the published measured neutron spectra at Far ringer 
et aL (200*ajb} and Taleyarxhao ct al. (2002. 2004) rather than 
t h D3 e ofTaley a rfchan et ii( 2O06a), Nevertheless, mese faulty simu- 
lations seeded and caused considerable controversy and confusion 
(Reich. 2005; Naranjo. 2006X 

In 2002 and 200)4. evrdence was first presented for the neu- 
t ton spectrum measured during exrennaJ nesitrori-based acoustic 
cavitation experiments (Taleyarkhan et at. 2002. 2004 \ In these 



experiments nucleatton of bubbles in pure- deute rated acetone 
(C3D0O) was achieved using a 14.1 MeV pulse neutron generator 
(PhTC). The test geometry for this study Is shown infig. Id. Although 
the enclosure La similar to that for fig. 1 a. the LS detector was 
positioned to be within the enclosure as shown with no interven- 
ing toe-pack materials. The results of the 2O04 studies reported 
by Taley a rfchan et aL {2004) were successfully confirmed in stud- 
ies reported by Xu et al. (2005) In which they used a different 
experimental encloiure type as shown in Fig. 3c, and the bubble 
nudeatiun was conducted using randomly emitted neutrons from 
an isotope source. However, as for the self-nucleatiorihubfale fuaion 
reports of Taleyarkhan ctaL(20O&a.b). in the Xu et al (2005) stud- 
ies, their LS detector was also positioned outside the freezer, and 
as such, a — S-4 cm of Ice layer was also present between the test 
cell and cheLS detector. 

The purpose of this paper I s to prrsenxaccraprebenjhfe unifying 
study for all the reported successful bubble has Ion studies with the 
goal tn remedy the unfortunate controversies and confusion result- 
ing from the misguided simulations for inc o rrect experimental 
configurations as reported in the literature (Reich, 2O06; Naranjo. 
20O6X as well as due to the omission of important effects such 
as pulse-pikrup and gamma photon leakage. For co mpJeten ess; we 
have conducted simulations of successful published studies not 
only for the self-nudeatiosi experiments, but also, for Che external 
neutron -based experiments. 

Questions have also been raised (Reich, 2006) concerning the 
detection of neutron counts In channels higher than the 2.45 MeV 
proton recoil edge (PRE). The present paper includes results of 
analyses, backed up with experimental evidence, for clarifying 
the principle rrtecHarmisma concerning s-uoh occurrence for bubble 
fusion experiments. 

2. Two Independent rrsorlcfiu^-sfmuUulan JLpjur*ach*t 

In order to evaluate the relative effects on theexpected 2.45 MeV 
spectrum with and without ice-pack shielding we conducted 
assessments with two independent to etbodsco obtain cross-checks 
and better coed! dence for the validity or our predictions. The first 
approach was to establish a simulation platform similar to that 
used by UCLA In which results of rhree-d J mens ion 4 1 neutron trans- 
port from within the test cell we re derived using theliSDOE's code 
system MONK fMCNP. 2O0s) at the location of the LS detector. 
This down scattered neutron flux profile was next combined with 
the USD OE's ScinziTtotor FuU (S ONFUL) response Monte-Cario base d 
code system 'Dickens, IS 88). SdNFLTL was developed % peciftcally 
for predicting the response function of neutron Interactions with 
NE-213 detectors. The second approach we developed wax to act 
as a cross-check to the MCNP5-SCJNFUL predictions. Ic involves 
directly combining the neutron emission spectra emanating from 
the experimental system (as derived from MCNP5 simulations) 
with the published (I.e.. directly measured) neutron energy-related 
pulse-height spectra for an actual 5 cm h 5 cm sized NE-213 detec- 
tor (vit, of the same size and type as used by Ta levari han et 
aL. 2002, 2004. 2006aJb: Xu et aL 2005; also by For ringer at 
aL. 2 00 6a .0} Predictions from both approaches could then be 
compared with the various published bubble fusion experimental 
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2. 1. Calibration -benrhmarktng o/LS rfe/ecrorwftA precociton 
rnetnudDfajry 

The 5C1KRJ t code requi res Che user to provide to it me incoming 
neutron energy spectrum (e.g., from a known source of neur poos of 
various energies). A known source could be from a National Insti- 
tute of Standards and Technology CNtfl>certi*tecl Isotope source or 
from an accelerator-based system. Alternately, it could be the pre- 
diction from a wen-characterized nuclear particle transport code 
such as MCNP5. SC1NFUL utilizes Monte-Carlo techniques and has 
itself been extensively bencri marked by the developers against 
a variety of experimental databases for its ability to predict the 
overall response of a NE-213 LS detector system to incoming neu- 
trons over the energy range OL5~80MeV. A known shortcoming 
is associated with the PRE where detector resolution issues can 
lead to smearing-retaced extension of counts to higher channels 



In an actual detector system but this is not possible to model 
theorettcaOy since It involves tncricacies of individual detector 
construction and multidimensional issues. In order to gain con- 
fidence in the prediction methodology employed for tbJi study 
It was decided to ourselves calibrate the SC1NFUL code predic- 
tions for our laboratory's S cm x 5 cm NE-213 LS detector using the 
electronic component train and settings Cor the published bub- 
ble fusion experimental spectca. The comparisons were made for 
three different neutron sources. The first two were MCT-eertified 
Isotope-based neutron-gamma sources: <1) 1 C Pu-Be source 
emitting ~2 x 10*n/s; (2)~CU mCl. 232 Cf source emlttlns—lOSn/s. 
The second type of neutron source produced 14.1 McV monoen- 
enjetlc neutrons from an accelerator device commonly called a 
PMC and is based on D-T interactions. The emission race was about 
5 n 10* n/s. The LS detector was placed —30 cm from each 

of these sources and the spectra were obtained with and vnthout 
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